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Preparation of Liquid Crystalline Graphene Oxide (LC GO)
1 Dry expandable graphite flakes (3772, Asbury Graphite Mills USA) were first thermally 2 treated at 1050 °C for 15 s to achieve fully oxidized graphite and preserve the high initial 3 lateral sizes of the graphite flakes. Thermally treated expanded graphite (EG) was used as the 4 starting material for GO synthesis following previously described methods.
1, 2 In detail, 5 g large GO sheets were highly dispersed in deionized water by gentle shaking (i.e., without the 13 aid of a sonication process). 979, 834, and 687 cm -1 can be assigned to the C-S bond of the thiophene ring in PEDOT. following results compared with the pure PEDOT:PSS spectra certainly prove the presence 10 and structural stability of interlayer nano-assembled PEDOT:PSS in the rGCNTPP 
EDS analysis

1
The as-prepared ternary rGCNTPP composites contain different amounts of PEDOT:PSS on 2 the MWCNTs that are decorated on the chemically reduced GO sheet surfaces. The contents 3 of PEDOT:PSS were determined by EDS spectroscopy of the film ( Figure S4 ) and are listed 4 in Table S2 . By comparing the existing sulfur atom ratio in commercial PEDOT:PSS and in 5 the as-prepared composites, we have calculated the total PEDOT:PSS content in the 6 rGCNTPP composites. As we have predicted, it can be briefly stated that an increased The elemental composition and the PEDOT:PSS content in the rGCNTPP composites were 2 also evaluated by XPS analysis ( Figure S5 and Table S3 ). The core level C 1s XPS spectra Comparing with the LC GO ( Figure S1 ) the oxygen ratio was decreased to one third of the In considering the layered structure of rGO, the ternary composites present distinct structural 2 changes as an effect of the interlayer nano-assembled components, as shown in Figure S6 (a).
3
The XRD pattern of the as-prepared rGO shows a characteristic peak at 23.80°, sheets in the layer-by-layer growth of the structure (Figure 1) , where it plays a very crucial 5 role in separating the layers and providing higher specific surface area as a flexible 3D 6 architecture ( Figure S7 and Table S5 ). We have provided evidence that with the insertion of 7 more MWCNT content, the amount of PEDOT:PSS decreases, which may leave more 8 interlayer space vacant in the layered architecture and provide higher specific surface area. , the liquid crystalline route and homogeneous nano- Table S6 ).
18 S16 1 Figure S9 . Stress-strain curves of rGCNTPP 5, rGCNTPP 10, and rGCNTPP 15 composites. 6
To clarify the electrochemical consistency of the self-assembled rGCNTPP 3D 
Where C s is the specific capacitance in a three electrode system, m is the mass of active 4 material (rGCNTPP) (g), v the scan rate (mV s -1 ), I the current, and V the voltage, while (V a ˗ 5 V c ) represents the potential window and the integrated area under the cyclic voltammograms.
Here, C s is the specific capacitance of a single electrode in the ASC cell; m ± is the total mass 8 of the cathode and anode electrodes in grams.
Where I is the discharge current in Amperes, Δt, the discharge time in seconds, ΔV, the 12 voltage change in the discharge process excluding the IR drop, m ± , the total mass of both 13 electrodes in grams, and C T is the total capacitance of the ASC cell. The multiplier of 4 14 adjusts the capacitance of the cell to the mass of a single electrode.
15
Volumetric capacitance (F cm -3 ) of the free-standing ternary composite electrode was 16 calculated based on the volume v (cm 3 ) of the electrode according to the following formula:
Where C s is the specific capacitance and m is the mass of electrode.
19
The energy density (E) and power density (P) of the assembled ASC device calculated from 20 the following formula:
Where C T , ΔV, and t are the total capacitance of the ASC device, the potential window (V) of 3 the supercapacitor, and the discharge time (s) respectively. 
